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COMPARATIVE OBSERVATIONS WITH FRIEZ-TYPE RADIOSONDES AND 
FERGUSSON METEOROGRAPHS 


By L. F. Harer 
[U. S. Weather Bureau, Washington, September, 1942] 


For the p se of obtaining comparative data on the 
performance of the two types of instruments, a Fergusson 
meteorograph was attached to each radiosonde released at 
Omaha, Nebraska, during the two periods October 19- 
November 2, 1939, and February 13-23, 1940, inclusive. 
The observations during the first period were begun at 
approximately 0245 E. S. T., and those for the second 
period at about 0145 E. S. T. 

The radiosondes, weighing approximately 1,100 grams, 
were of the ener Nts audio-frequency type manufac- 
tured by J. P. Friez & Sons. The Fergussons, weighing 
approximately 300 grams, had the records imprinted on 
smoked aluminum sheets. 

The assembled outfit was comprised of the following: 
A 700-gram balloon, a 72- by 72-inch red silk parachute 
fastened 6 inches below the neck of the balloon, a drag 
balloon inserted in the ring of the parachute, and a 
Fergusson approximately 15 teet below the radiosonde. 

Twenty-seven meteorographs were released during these 
two periods and twenty-two usable records were obtained. 
One record was lost due to the clock stopping, another due 
to the instrument hitting the side of the building at release, 
and a third record was obliterated. Two of the instru- 
ments have not been returned to date. 


The radiosonde records were evaluated while the obser- 
vations were in progress. However, the Fergussons had 
to be returned by their finders before the data could be 
computed and comparisons made. When the evaluated 
record of one of the instruments failed to show a signifi- 
cant level shown by the other, the original record of the 
one not showing the change was rechecked to determine 
whether a significant level had been omitted in the 
evaluation. 

Corresponding records were plotted on the same adia- 
batic chart so that comparisons could readily be made. 
Realizing that the surface level might not be a suitable 
locking point as far as pressure values were concerned, 
a locking point was selected at some significant level soon 
after release. Because of this fact, some of the radio- 
sonde records were displaced in pressure, although later 
investigation showed that due to a slight shift in pressure 
at release on some of the Fergussons it might have been 
better in most cases to displace the Fergusson pressures. 
However, for comparative purposes, as long as the dis- 
placement was small it made little difference which curve 
was displaced. This action was considered justified in 
view of the shift in the Fergusson pressure trace just 
mentioned and also the fact that the error in the radio- 
sonde release pressure setting might be as much as 3 or 
4 millibars. There was no good reason for locking the 


temperature curves at any point other than the surface 
and, theretore, this was not done in any case. On 7 
days the records were plotted without any displacement 
whatever. However, on the remaining 15 observations, 
a displacement varying from 3 to 21 millibars was neces- 
sary. The radiosonde pressure values were decreased an 
average of 12 mb. on 13 days and increased an average of 
6 mb. on 2 days. 

Figures 1 and 2 show the daily departures of the radio- 
sonde temperatures from those recorded by the meteoro- 
graphs. In yore 4 these curves, the temperature dif- 
ferences were noted for significant levels and plotted at 
the corresponding Fergusson pressures, unless the latter 
were believed to be erroneous. 

In figure 1 it will be noted that there is a concentration 
of the curves between the one degree lines on either side 
of the Fergusson. All of the significant points, with the 
exception of two, are within the 2° lines. In figure 2 
practically all — lie within the range from +1.5° C. to 
—2.0° C., with a significant grouping of the curves near 
the —1° C. line. 

Figures 3 and 4 show average departures of the radio- 
sonde temperatures from those recorded by the Fer- 
gussons. In the October-November 1939 series, there 
is a tendency for the average radiosonde temperatures in 
the lower levels to be nearly equal to or slightly higher 
than those ot the Fergusson. Waeveve, from 700 to 250 
mb. the trend is for the radiosonde to become lower and 
continue lower throughout the remainder ot the obser- 
vation. In the February 1940 series, the average temper- 
atures in the lower levels are also nearly identical. The 
radiosonde then shows a tendency to be higher than the 
Fergusson between 750 and 500 mb. From 500 to 300 
mb. the radiosonde averages slightly lower, and from 
300 to 80 mb. the two temperatures again are nearly 
identical. Above 80 mb. the radiosonde becomes some- 
what higher than the Fergusson. The average curve for 
the two seasons shows that at pressures greater than 600 
mb. there is very little difference between the tempera- 
tures recorded by the two instruments. For pressures 
less than 600 mb. the radiosonde temperatures aver- 
age slightly lower than those of the Fergusson except 
near the top of the curve which is based on only one 
observation. 

Figure 5 shows the temperature-pressure comparisons 
between the two instruments for eight selected observa- 
tions. The radiosonde pressures for observations 2, 4, and 
8 were not displaced. The radiosonde pressures for obser- 
vation 1 were decreased 12 mb. for a purposes; 
those for observations 3 and 5 were decreased 6 mb.; ob- 


servation 6 increased 7 mb.; and, observation 7 decreased 
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20 mb. These 8 records were selected for the following 
reasons: 

No. 1. In this case the Fergusson record was returned 
by the finder more than 2 years after being released. The 
record was good except for the upper portion, which was 
obliterated. 

No. 2. Selected as the one outstanding example of the 
one instrument showing an inversion not recorded by th 
other. (See records between 842 and 826 mb.) 

Nos. 3 and 4. Selected as being the worst two compari- 
sons of the 22 observations. 

Nos. 5 and 6. Selected as representing the average 
comparisons. 

Nos. 7 and 8. Selected as representing the best two 
comparisons. 

Of the 21 relative humidity comparisons obtained, 11 
showed good agreement (i. e., practically the entire record 
within 10 percent), 9 were fair and 1 was poor due to the 
Fergusson trace sticking. (See No. 3 in figure 6.) In the 
case of the 9 fair comparisons, the trends were almost 
identical, but the magnitudes differed. In 5 of the 9 
cases, the Fergussons showed greater range, while in 3 
cases the radiosondes had the greater range. In another 
case the radiosonde range was greater at high humidities 
and the Fergusson range greater at low humidities. 
However, this latter case is not a characteristic behavior 
of the two instruments. 

Figure 6 shows the relative humidity comparisons 
between the two instruments for the same observations 
as in figure 5, except that no comparison is available for 
observation No. 2 (made on October 23, 1939). These 
records are believed to be fairly representative of all the 
observations. 

It is extremely difficult to make good flight comparisons 
between the pressures of the two instruments. The 
necessity for a displacement of some of the pressure curves 
has been pointed out. Generally, after the displacement 
was made and a good locking point obtained, there was 
very good agreement between the pressures recorded by 
the two instruments, i. e., within 10 mb. or less, with an 
occasional difference of as much as 20 or 25 mb. in the 
lower levels. A notable exception was the comparison 
made on February 19, 1940. a this case the Fergusson 
pressure calibration apparently changed between the 
time of calibration and release. The pressure element 
expanded too much in flight and as a result all pressures 
appear to be too low (approximately 70 mb. difference at 
the top of the observation). 
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FiGuRE 5.—Temperature-Pressure comparisons between and Fergusson meteorographs 


1 Instruments released on October 19, 1939, at 0250 E. 
2 Instruments released on October 23, 1939, at 0242 E. 
3 Instruments released on October 26, 1939, at 0245 E. 
‘ Instruments released on October 28, 1939, at 0252 E. 
‘ Instruments released on October 29, 1939, at 0246 E. § 
6 Instruments released on October 31, 1939, at 0245 E. 


ed lines, radiosonde records; abscissa ore is 10° C 


. T., release temperature=12.2° C. 
. T., release temperature=12.1° C, 
. T., release temperature=8.5° C. 
. T., release temperature=1.2° C. 
. T., release temperature=10.0° C. 
. T., release temperature=0.8° C. 


7 Instruments released on February i8, 1940, at 0042 E. 8. T. ., release temperature=0.0° C. 
5 Instruments released on February 20, 1940, at 0104 E, S. T., release temperature=—1.9° C, 


selected camel Full lines, Fergusson meteorograph records; 
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: Ficure 6.—Relative humidity comparisons between the radiosondes and Fergusson meteorographs for selected observations. Full lines, Fergusson meteorograph record; 
1 dashed lines, radiosonde record. 
Note.—Observation numbers correspond to those shown in fig. 5. (No comparison available for observation No. 2.) 


PRECIPITATION DEPARTURES OCTOBER 1941-JULY 1942 


The insert map on Climatological Chart No. 5, which shows departures of precipitation from normal, was dis- 
continued beginning with October 1941 and continuing through July 1942. Publication of this inset was renewed 
beginning with the August issue; and the maps for the intervening months follow. 
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radiosondes during September 1942—Continued 
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None of the means included in this table are based on less than 15 surface or 5 standard level observations. 


All observations taken at 11 y m., 75th meridian time. 
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TaBLE 1.—Mean free-air barometric pressure in millibars, temperature in degrees centigrade, and relative humidities in percent, obtained by 
radiosondes during September 1942—Continued 


LATE REPORTS FOR AUGUST 1942 


Stations and elevations in meters above sea level Stations and elevations in meters above sea level 
Barrow, Alaska McGrath, Alaska Barrow, Alaska McGrath, Alaska 
Altitude (meters) (6 m.) (100 m.) Altitude (meters) (6 m.) (100 m.) 
m. 8.1. m.s. 1, 
Num- Tem- | Rela- | Num- Tem- | Rela- Num- Tem- | Rela- | Num- Tem- | Rela- 
ber of | Pres- | pera- tive | ber of | Pres- | pera- tive ber of | Pres- | pera- tive | ber of | Pres- | pera- tive 
obser- | sure ture | humid-} obser- | sure ture | humid- obser- | sure ture | humid-} obser- | sure ture | humid- 
vations ity | vations ity vations ity | vations ity 

31} 1,009 3.9 91 31 995 15.0) 27 302} —46.5)........ 29 309) —41. 
31 949 3.2 79 31 949 12.4 27 200; —50.1)........ 29 266) —47.7)_....... 
31 893 3.0 70 31 894 8.9 78 224; 28 —50, 
31 839 1.3 69 31 $41 5.5 25 192} —45.8)........ 27 196] —48.9)........ 
31 788} —1.0 67 31 791 2.4 25 165} —45.0).......-. 27 168} —47. 6)........ 
31 740; -—3.6 67 31 744 —.3 2 22) 142} —45.0).......-. 26 1444 
30} 604 —6.2 63 31 698, —2.9 20 122} —45.1)........ 25 5 
29 610) —12.1 54 31 615 —8.4 19 105} —44.9)........ 21 —47.0}........ 
29 535, —18.3 48 31 540} —14.4 81 16 90} —44.6)........ 16 
29 467| —25.3 45 31 472} —20.9 Lie. 12 78; —44.3)........ 9 79| —46.4/........ 
29 406; —32.4 44 30 412} —27.6 7 7 68} —45.9)........ 
28 351) —39.7 45 2 —34.5 5 58] 


TABLE 2.—Free-air resultant winds based on pilot-balloon observations made near 5 r . (75th meridian time) during September 1942. Direc- 
tions given in degrees from North (N=3860°, E=90°, S=180°, W=270°)—Velocities in meters per second 


Abilene, | Albuquer- | Atlanta, Billings, | Bismarck, Boise, Browns- Buffalo, | Burlington,| Charleston,| Cincinnati,| Denver, E) Paso, 
Tex. que,N.Mex. a. ont. N. Dak. Idaho ville, Tex. wy Ee Vt. 8.C. Ohio Colo. , Tex. 
(538 m.) (1,630 m.) (299 m.) (1,085 m.) (512 m.) (866 m.) (7 m.) (220 m.) (132 m.) (17 m.) (152 m.) (1,627 m.) | (1,196 m.) 
— n n n n n n 
E E E E E E E 
gle 
Surface__..- 29} 190) 2.7) 30) 199) 2.0) 30) 300) 0.7) 28) 0.8} 29) 231) 1.2) 28) 320) 4.8) 30) 4.3) 30) 238) 2.4) 28) 197) 1.4) 29) 159) 1.6) 28) 217) 1.0) 28) 69) 30) 168) 1.9 
20) 184) 30) 281) 0. 20] 245] 1.8] 28) 319) 5.0) 28! 96) 3.2) 20) 244) 6.6) 27) 238) 3.5) 28) 233) 1.3) 28) 232) 
20 185) 3. 27] 258) 1.2) 28) 315) 1.6) 27) 251) 3.4] 28} 307) 3.4) 25) 102) 2.0) 25) 242! 8.9) 26) 251) 6.2) 26) 265) 1.3) 27) 240) 30) 161) 1.6 
28) 196] 3.2) 30) 210) 2.9) 26) 250) 1.8) 28) 297] 2.8) 26] 270) 4. 5} 28) 301} 2.9) 23) 105) 1.8) 22) 258) 7.9) 21) 252) 9.2) 26) 267) 2.1) 26) 263) 6.3) 28) 50) 2.4) 30) 141) L.1 
2,500___._..] 25) 214] 2.9) 30) 232) 2.3) 25) 252) 1.9) 26) 279) 4.3) 20) 287] 6.0) 28) 286) 3.4) 23) 113) 2.1) 17] 260) 7.4) 16) 267| 8.4) 25) 255) 2.8) 23) 269) 9.0) 27) 74) 1.9) 30) 152) 0.8 
25 2.2) 30) 270) 2.7) 23) 258) 3.0) 26) 276] 6.7) 19] 278) 7.2) 28} 275) 3.3) 21) 110) 1.4) 13) 255) 8.2) 10) 267) 9.4) 25) 251) 3.0) 21) 271/10.1| 27] 4) 0.5) 28) 168) 0.9 
24| 265) 3.7) 29) 284) 5.7] 22) 256) 3.8} 22) 288) 9.3) 15) 280) 8.5) 27) 273) 3.1) 18) 194] 0.8) 10) 23) 4.3) 14) 272)10.8) 25) 286) 5.6) 28) 254) 1.8 
273) 4.1] 29) 286) 6.0) 16) 256) 5.9) 19) 281) 9.9) 13] 287] 9.4) 24) 287) 4.4) 16) 168) 1.7) 10) 18) 245) 5. 25) 286) 9.6) 26) 284) 1.3 
260} 3.5} 27) 272) 6.1] 13] 251] 7.2) 18) 287/11. 3] 12) 285/11. 5) 23) 201) 6.2) 14) 100) 16} 251) 20) 287/13. 7] 25) 280) 1.9 
18] 261} 4.5) 24) 256/10.0} 11) 251/11. 1) 13] 268)12.8) 12) 284/16. 7) 20) 297) 7. 9} 240) 18) 279)17. 2) 22) 279) 5.4 
10,000___...| 15) 271] 8.8} 23) 252/13. 12} 263/16. 5) 10) 13) 262) 8. 18] 274/20. 1) 21) 270)10.0 
Grand June-| Greens- Havre, Jackson- Las, Vegas, Little Medford, Mobile, | Nashville, | New York, 
| tion, Colo. | boro, N.C.| Mont. | ville, Fla. | |" Nev.’ |Rock, Ark.| Oreg. |Miam. Tenn. Y. 
, “% | (1,413 m.) (271 m.) (767 m.) (16 m.) . (570 m.) (88 m.) (410 m.) , (66 m.) (194 m.) (15 m.) 
n n n nn 
226 306 27| 289) 0.3) 30) 315) 1.5) 27| 86) 3.2) 28) 237) 2.5) 30) 163) 1.2) 30) 158] 1.1) 30) 319) 2.1) 29) 105) 2.8) 30) 50) 1.1) 30) 81) 0.2) 27| 271) 0.6 
27| 273) 27] 90) 3. 5] 28] 240) _| 30} 184) 2.1) 30) 320) 2.2) 29) 107) 30) 109) 1.4) 30) 220) 1.0) 26) 286; 2.5 
27| 1.8} 30] 318) 2.2) 26) 142) 0.8} 27| 245) 3.9) 30) 166) 2.2) 29) 1.8} 30) 329) 1.9) 29) 96) 3.0) 28) 114) 2.0) 29) 249) 2.0) 25) 283) 3.8 
27! 276) 2.5) 29) 2.9) 22) 256) 1.6) 26) 258) 5.4) 30) 2.3) 28) 246) 2.2) 29) 0.7) 29) 86) 2.8) 26) 115) 1.5) 28) 264) 3.4) 21) 281) 4.8 
25| 280) 3.8) 28] 301] 3.8} 22) 253) 2.6) 22) 275) 6.7) 30) 187) 2.7) 26) 2690) 2.5) 29) 114) 1.0) 20) 86) 2.5) 24) 101) 1.2) 28) 273) 4.4) 19) 274) 6.8 
24| 289) 4. 5) 26) 289] 6.2) 21) 3.0) 273) 9.5) 30) 202) 3.1) 23) 206) 3.8) 28) 139) 1.6) 2.6) 22) 195) 0.9) 26) 270) 5.0) 19) 282) 8.8 
24} 291| 5.7] 201] 7.2) 19] 258) 3.1) 14) 276/12.0) 30) 212) 4.6) 18) 278) 4.6) 28) 118) 0.8) 27) 97) 2.8) 20) 235) 2.1) 20) 268) 6.3) 17) 275, 9.3 
24| 282) 7.1) 18} 281] 9.1] 19) 248) 3.5) 10) 278/12. 5) 30) 215) 4.3) 15) 282) 6.4) 26) 317| 0.5) 24) 118) 3.2) 15) 272) 3.4) 15) 279) 7.6) 12) 280) 9.2 
23| 280) 9.4] 14) 276] 7.6) 16) 207) 30) 218) 6.0) 13) 284) 7.4) 25) 351) 1.2) 20) 128) 4.1) 13) 297) 3.6) 13) 280)10.4) 10) 280) 8.3 
21| 274| 9.5) 13) 276] 8.6} 15) 202) 28] 230] 6.3] 12) 283/10.4) 25) 343) 2.3) 19) 124) 4.2) 10) 267) 7.1) 10) 
17] 271)10. 5] 10) 263) & S| 13) 180) 1. 27) 346) 23) 287] 3.9] 13] 90) 3. 
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TasLe 2.—Free-air resultant winds based on pilot-balloon observations made near 5 p.m. (75th meridian time) during September 1942. Direc- 
tions given in degrees from North (N=360°, E=90°, S=180°, W=270°)—Velocities in meters per second—Continued 
Oakland, | Oklahoma | Omaha, | Phoenix, | Rapid City | Saint Louis| Saint Paul,| San An- | San Diego,| Sault Ste. | seattle, | Spokane, | Washing. 
Calif, | City, Okla.| Nebr. Ariz." | 8. Dak. Mo. Minn. tonio, Tex.| Calif. | Marie, | “Wash” fash.” | tone 
(8 m.) (402 m.) (306 m.) (338 m.) (982 m.) (181 m.) (225 m.) (240 m.) (15 m.) (230 m:) (12 m,) (603 m.) (24m,) 
me n n 
ISIAIS 
30| 273! 4.4) 188) 28! 227) 1.3) 30) 1.1] 29; 327| 29) 206) 1.0) 30) 107| 1.7| 28) 277| 4.1| 2.4) 2.4] 234] 1.6) 29) 31 
288| 2.4] 30 186, 4.2) 28) 1.5] 38) 0.5|___|___- 29| 266] 1.6} 30] 110| 2:4] 28| 296) 3.3] 23] 273] 3.5| 30] 271| 28] 306 
25} 312| 30, 191| 4.5| 28; 229 2.6| 30| 256) 0.7| 29) 322) 3.3) 28) 232| 2.6! 27| 250] 2.5] 30| 111| 2.4| 26| 201/ 1.1) 23] 267| 5.4) 25| 1.0] 30) 230| 1.4] 27] 295, 3.2 
25| 290] .6) 28| 211) 5.3) 25| 237) 5.2} 30) 232| 1.1) 29| 312| 4.2) 27| 4.4) 21) 253/ 2.6] 30] 149] 26| 21/ 273| 5.9] 24) 249] 1.4) 30] 232) 1.8) 27] 286] 4.2 
25| 192.8] 27) 231| 6.0) 23) 250) 7.7| 30) 226) 2.5) 28) 303| 5. 4| 26 270) 6.1) 19) 286] 4.6) 29) 163) 2.0] 26) 167] 3.7| 20) 280] 19 187| .7/ 30] 243| 2.2) 25) 283) 5.4 
25| 189) 2.0) 25) 246) 6.8) 19) 255/10. 8] 30] 219) 3.4] 26) 6.0] 25) 7.5) 14| 201) 8 8) 25/ 195| 2 4) 26) 176) 14) 290/10. 4/ 16| 184) 273) 3.3) 24) 282) 7.1 
25| 204| . 4] 22, 268) 6.3) 17) 264 10. 7| 30| 3.8] 23) 299) 23) 277/ 8. 4/ 280|10. 2) 24) 211/ 3.0] 178] 3.9) 11) 290|11. 5] 13] 235) 1.6) 25| 286) 2.9) 22) 283) 8 4 
25| 204) 281| 7.2] 16, 27712.6| 28| 205| 4,2) 19) 301| 9.9] 21/ 281) 9. 21) 212) 1.7] 25] 213] 12] 296] 22] 280] 4. 18] 283] 99 
“| 25} 265) 3.0] 21| 275) 14) 279 13.6) 28) 213| 4.0 289! 7.8] 17) 17| 235] 2.0| 25| 20] 290] 7.2] 16] 2701124 
22| 260! 2.8| 279' 8.0] 14, 277 15.6] 28| 5.6| 13) 286 9.0) 15| 17] 215] 1.6] 24| 249| 16} 286] 8.8] 15) 268\13.0 
20} 280| 6.6) 18| 288/11. 2) 10) 268.22. 4] 25) 245] 8.3] 11) 3) 78) 18} 286) 9.6) 13] 260/17. 0 
18| 6.8] 17) 264/15. 3). 24) 256.15, 2). 10} 102) 8.2). 822) 8.6) 11) 254/21. 4 
12} 266,10. 3] 12) 263,17. 11} 258/13. 7) 
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Joliet, Il. (178 m.) 


Altitude (meters) m. s. 1. 
Observations} Direction Velocity 


Joliet, Ill. (178 m.) 


Altitude (meters) m. s. 1. 
Observations! Direction Velocity 


TaBLE 3.—Mazimum free air wind velocities (m. p. 8.), for fom 


sections of the United States based on pilot-balloon observations during 


ptember 1942 


Surface to 2,500 meters (m. s. 1.) Between 2,500 and 5,000 meters (m. s. 1.) Above 5,000 meters (m. s. 1.) 

3 Station £8 Station as| 3 3° Station 

ce 3 = =| | 2 =| 

A < ra) = A < Q < a 
Northeast !_.__.__| 44.4 | SSW_...| 1, 27 | Boston, 5,000 | 28 | Portland, Maine__-_- 76.4 | 11,200 8 | Caribou, Maine. 
East-Central 2____| 26.8 | WSW___| 2,040 | 24 | Cincinnati, 37.0 | 5,000 | 24 | Greensboro, N. 64.8 | 10,160 | 28 | Washington, D. Cc 
Southeast 3__.....| 22.5 | E__..... 10 | 29 | Atlanta, 23.4) 6W..... 4,530 | 27 | Atlanta, Ga__________ 43.0 | ENE__-| 19,380 | 16 | Miami, Fla. 
North-Central 4___| 37.9 | NW__-_-| 1,200 | 25 | Rapid City, 8. Dak___|| 48.2 i, 4,900 | 28 | S. Ste. Marie, Mich._|| 65.0 | W___-.-| 7,870 | 25 | Milwaukee, Wis. 
Central 30 | Fort Wayne, Ind----- 47.5 | WNW-.| 4,960 | 27 | Moline, 61.0 | WSW__.| 8,630 | 19 | Omaha, Nebr. 

7 6 , 55.0 | SW_____| 12,570 | 15 | Little Rock, Ark. 
South-Central 30.9 | SSW... Abilene, Tex.........- 32.4 | NNW...| 4,620 | 27 | Tulsa, | | 26 | Oklahoma” ‘City 
Northwest ?......| 31.2 | N_-....- 1,510 | 25 | Billings, 40.8 | WNW_.-| 3,680 | 15 | Ellensburg, Wash___.|| 64.0 .-| 10,660 | 10 Billings, 

71.0 .--| 12,630 | 19 enver, Colo. 
West-Central 36.9 | SSW_.._| 2,500 | 9 | Modena, 59.8 | SSW....| 2,840 | 9] Modena, SSW....| 10,250] 9] Ely, Nev. 
Southwest 24.4 | SSW....| 2,460 | 9 | Las Vegas, Nev------- 6......:. 3,900 | 29 | Las Vegas, 60.0 | 9,300 | 9 | Las Vegas, Nev. 


1 Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, 


New York, New Jersey, Pennsylvania, and northern Ohio. 
2 Delaware, Maryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern 


Tennessee, and North Carolina. 
3 South Carolina, Georgia, Florida, and Alabama. 
4 Michigan, Wisconsin, Minnesota, North Dakota, and South Dakota. 


4 Indiana, Illinois, lowa, Nebraska, Kansas, and Missouri 
RIVER STAGES AND FLOODS 
By Bennett SWENSON 


Precipitation during September was generally well above 
normal in the central plains states from Texas northward 
to western Wisconsin. In addition to local flooding that 
was quite general in this area, local flooding occurred in 
eastern New York and in the Pecos River in New Mexico, 
and rather prolonged flooding with high stages in the 
extreme lower Rio Grande. 

Notable among the local floods were the destructive 
floods in Pierce and Dunn Counties in western Wisconsin. 


‘ Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except E] Paso), and western 
nn 


essee. 
7 Montana, Idaho, Washington, and Oregon. 
® Wyoming, Colorado, Utah, northern Nevada, and northern California. 
Te Southern California, southern Nevada, Arizona, New Mexico, and extreme west 
exas. 


The streams especially affected were the Eau Galle and 
Red Cedar Rivers, and Spring Valley, Wis., in a narrow 
flood plain of the Eau Galle River, was severely damaged. 
These floods resulted from unusually intense rains during 
the night of September 17-18 over a small area. 

Atlantic Slope drainage.—General rains occurred over 
the entire Atlantic Slope drainage on September 26-27. 
The amounts were moderate to heavy. A rise resulted 
in most of the streams and flood stage was reached or 
exceeded at a few points. 

In the upper Hudson River basin rains of 4.5 to 6 inches 
fell in a 24-hour period and caused some flooding princl- 
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pally in the smaller tributeries to the upper Hudson River 
and the Mohawk River. The damage caused was largely 
to roads and bridges. 

The heaviest rain reported in the Schuylkill River 
Basin during the storm period was 5.85 inches, at Port 
Clinton, Pa. The river rose 10 feet in less than 24 hours, 
reaching 14.7 feet at Reading, Pa., on the 28th (flood 
stage 13 feet). Flood stage was not reached at Potts- 
town, Pa., the next downstream gaging station. 

Sharp rises also occurred in the Lehigh and in the Dela- 
ware Rivers. Near-flood stages were reached in the upper 
Lehigh River on the 27th and in the lower portion on the 
28th. The Delaware River did not reach flood stage at 
any of the gaging stations. Precipitation in the Lehigh 
Basin averaged about 5 inches, the rainfall occurring in 
a period of 24 hours or slightly longer. 

tn the upper Susquehanna | Basin, rises occurred 
but with only slight overflows in the Chenango River. 

Heavy rains in the Carolinas on September 6-7 caused 
moderate rises in the rivers in the eastern part of the State. 
Slight overflows were recorded in the Neuse, Broad, and 
Catawba Rivers. 

Upper Mississippi Basin.—Precipitation over much of 
the upper basin during September was much above normal. 
Continued rains occurred from the 12th to the 19th. 
On the 16th a low-pressure system developed over the 
northern Plains States, advancing into the upper Missis- 
sippi Basin by the 17-18th. Moist maritime tropical 
air over the lower Ohio Valley and the Great Lakes 
was lifted by a cold wedge of continental polar air in 
northwestern Wisconsin and resulted in unusually in- 
tense rains during the night of the 17th over a small 
area, especially in the Eau Galle and Red Cedar River 
watersheds. The most damaging flood occurred in Spring 
Valley, Wis., in the narrow flood plain of the Eau Galle 
River, which has a drainage area of only 78 square miles 
above the flooded town. 

In Spring Valley, with about 260 homes, there were 
only 25 of these that were on high enough ground to 
escape the destructive effects of the flood. Fortunately 
no lives were lost. The damages from the flood in Spring 
Valley and in neighboring areas in Pierce County have 
been estimated at more than $1,000,000. In 11 other 
counties in western Wisconsin the damage from floods 
was estimated at about $500,000, of which about $300,000 
— from flooding of the Red Cedar River in Dunn 

ounty. 

Following the heavy rains of the 17—18th, floods devel- 
oped in the Chippewa River from Chippewa Falls, Wis., to 
the mouth from the 18-2ist, in the Black River, from 
Melrose, Wis., to the mouth from the 20-22d, and in the 
Wisconsin River from the 18-26th. On the Minnesota 
side, bankful stages were reached on the smaller tributaries 
such as the Root, Whitewater, Zumbro and Cannon 
Rivers from the 17-19th. 

Heavy rainfall in the form of a thunderstorm occurred in 
the Lockport—Joliet, Ill., area on the night of September 
7-8. At Joliet, 5.32 inches of rain was measured, of which 
4.80 inches fell between 7:30 p. m. and midnight. 

Missouri Basin.—Heavy general rains extended over 
most of the Republican River watershed and over most of 
central Kansas on September 2-3. In the Republican 
River, above bankful stages occurred from above Guide 
Rock, Nebr., to below Clay Center, Kans. The average 
depth of rainfall over the entire basin was 3.2 inches. On 
the morning of the 2d, the rainfall over Frenchman Creek 
was 5.7 inches and over Medicine Creek, 3.8 inches. 
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Near record-breaking overflows occurred in the lower 
Solomon and Smoky Hill Rivers, and in the Saline River at 
and below Tescott, Kans. These floods resulted from 
rains, totalling from 5 to 7 inches, that fell in the late 
afternoon and night of September 2. At Tescott, Kans., 
the crest of 29.3 was just 0.3 foot below the highest of 
record in 1935. At Niles, Kans., the crest stage of 30.3 
on September 4 was the highest of record except the flood 
of 1903 which left a high water mark of 32.3 feet. 

The flood waters from the Saline and Solomon Rivers 

roduced a crest of 29.6 feet at Enterprise, Kans., in the 

oky Hill, on September 7, exceeded only by the flood 

of 1903, when the crest from high water marks was 32 feet, 
and that of October 1941, when the crest was 30.1 feet. 

Arkansas Basin.—Slight overflows occurred principall 
in the upper Neosho River and in portions of the Sou 
Canadian River. 

Red Basin.—As a result of heavy rains in southwestern 
Arkansas from September 6 to 9, the upper Ouachita 
River and the Little Missouri River were in flood for two 
days. The overflow in the Little Missouri caused con- 
siderable damage to matured crops. 

West Gulf of Mexico drainage.—Precipitation over the 
Guadalupe and Nueces River basins for the period 
September 7-9, averaged about 4.5 inches in the Guadalupe 
and 5.5 inches in the Nueces. Heavy floods resulted in 
both streams and although crest stages at gaging points 
were not as high as the July 1942 flood by 1 to 6 feet, in 
some sections the overflows exceeded the July flood. 
This was due to the streams being blocked by trees blown 
down during the hurricane on the last of August. Damage 
was greatest to matured crops. 

A rather severe flood in the Pecos River, early in 
September, resulted from extremely heavy precipitation 
over the basin above Fort Sumner, N. Mex. e rain- 
fall in a 24-hour period in this area amounted to 6.7 inches 
at Anton Chico, N. Mex., and several other stations 
reported more than 5 or 6 inches. Twenty stations in the 
area of heavy rainfall, which extended into the head- 
waters of the Canadian River, reported the atest 
24-hour amounts of record. Unofficial reports indicate 
maximum amounts of 8 to 10 inches in the drainage area 
of the Rio Pintada above Alamogordo Dam. 

The most serious damage occurred in the vicinity of 
Fort Sumner, with total losses in that area estimated at 
$120,000. Below this area losses amounted to about 
$45,000. 

Due to heavy rains over the Conchos River watershed 
in the northwestern part of Mexico, during the last half 
of August and the first few days of September, a steady 
and strong rise took place in that river. The Conchos 
empties into the Rio Grande at Presidio, Tex., and a 
serious flood developed there. The crest occurred on 
September 9, when a flow of 60,000 second-feet was ob- 
served. The water backed up for about 4 miles above 
Presidio and prolonged flooding occurred over that section 
and about 7 miles below Presidio. Damage, mostly to 
matured crops, has been estimated at more than $300,000. 

Rather heavy rains over the Rio Grande watershed 
north of Del Rio and Laredo, Tex., plus a heavy discharge 
from upstream, caused a prolonged period of high water 
in the lower Rio Grande, particularly from Mercedes, 
Tex., downstream. An all-time high stage of 19.9 feet 
was reached at Brownsville, Tex., on September 16, 0.2 
foot higher than the previous high stage in October 1936. 
The unusually high stage was probably due to changes 
in the cused aa the fact that the levees were in better 


| 216 MONTHLY WEATHER REVIEW SEPTEMBER 1942 

| shape on the Mexican side than in the past. Most of _. FLOOD-STAGE REPORT FOR SEPTEMBER 1942—Con. 

the flooding was within the main levees where considerable 

farming is done. was greatest to crops in the Crest 

ey area below Brownsville. The total damage in the extreme River and station aweg 
| lower Rio Grande has been estima at more than From—| To— | Stage | Date 
$200,000. 
a Republican—Continued. Feet Feet 
| [All dates in September unless otherwise specified] Kansas: Manhattan, 17 { 72 

Arkansas Basin 

Above flood 
Flooa|  Stages—dates Crest Cimarron: Perkins, 11 | Aug. 14| Aug. 14] 11.7 | Aug. 14 
stage Burlington, Kans.. 23 5 6| 26.65 5 
From-—| To— Stage | Date 15 6 7] 7 

North Canadian: Yukon, 13.0 26 

ATLANTIC SLOPE DRAINAGE me Pas Canadian: Canadian, Tex_...........----.- 5 5 5) 56 5 

| 

13 27 14.7 28 Red Basin 
| nango: 
Sherburne, N. 4 ae Boughton, Ark............- 20 11 12| 22.45 

Arkadelphia, 17 10 1} 17.9 10 
Smithfield, N. 13 10| 14.8 9 26 16| 27.0 15 
Goldsboro, N. C........-..--..--.----- 4 12 14] 14.8 13 
atawba: Catawba, 5. 
SYSTEM Trinity: Rockwall, Tex_....-- 10 9 10} 10.2 9-10 
Upper Mississippi Basin Gontales, 20 32.3 10 
Chippewa: Holcombe, 22 18 21| 23.2 19-20 ce 
Visconsin Rapids, Santa Rosa, N. 10 1 19.9 1 
Portage, Wis. Ft. Sumner, N. Mex... 5 1 2|115.5 2 

é dite Missouri Basin 15 2 3/117.4 3 

mon: o Grande: 

18 4 6} 22.25 5 15 13 14] 15.8 13 
Smoky Hill: -| 18| 21.5 17 

§ 21 3 4] 21.8 4 21 8 20| 23.3 12 
26 6 ll | 29.6 7 18 9 20; 19.9 16 
Republican: 
ae Guide Rock, Nebr............--------- 10 3 4] 11.2 4 

10 3 11.2 4 1 Estimated. 
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CLIMATOLOGICAL DATA 


CONDENSED CLIMATOLOGICAL SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS 
[For description of tables and charts, see Review, January 1940, p. 32] 


In the following table are given for the various sections of the climatological service of the Weather Bureau the 
monthly average paparntes and total rainfall; the stations reporting the highest and lowest temperatures, with - 
dates of occurrence; the stations reporting the greatest and least total precipitation; and other data as indicated by ; 
the several headings. 

The mean temperature for each section, the highest and lowest temperatures, the average precipitation, and the 
greatest and least monthly amounts are found by using all trustworthy records available. 

The mean departures from normal temperatures and precipitation are based only on records from stations that 
have 10 or more years of observations. Of course, the number of such records is smaller than the total number of 


stations. 
Temperature Precipitation 
s Monthly extremes 4 Greatest monthly Least monthly 
=] i=] 
> > 
A Bla A < < 
ie oF. In. In. 
73.4 | —2.3 35 | 29 |) 4. +0. 56 | Geneva............... 10.29 | 1.12 
72.8) +.1 22; 30 .82| —.52| Helvetia.............- 3.46 | 14 .00 
71.3 | —3.1 28 | 27 || 3.52] +.20] 9.20 | Warren.............] .35 
80.0} +.6 45 | 29 || 6.75 | +.09] Fort Pierce (near) 18. 53 
74.2] —1.2 32] 29 || 4.61 | +1.02 | 9. 23 02 
58.4 | +1.4 Obsidian (near) 11 | 20 .54| —.54| Elk 2. 26 00 
65.7 | —2.2 22} 28 3.05 | —.61 | Joliet 9.19 
65.2 | —2.1 Scottsburg. 23} 2.71) —.58 6.10 
61.4 | —2.5 96 18 | 28 |) 4.13} +.30 | Maquoketa...........| 7.63 | Hawarden 1.73 
: 66.6 | —3.2 | Sublette._..........- 100 | 17 RS 21 26 |} 4.48 | +1.65 See 11.01 | Deer Field (mear)...| , 
67.5 | —2.9 | Earlington._........| 96 | 14] 2% | 29 3.12] +.24 | 5.30 | 64 
75.4 | —2.6 | Lake Providence 98 |'5 | 29 || 5.09 | +1.18] Franklin__. 92 
Maryland-Delaware...| 68.2; Fort George G./| 95/ 16 19} 29 —.33] Millsboro, 5.72 | Millington, Md..... 1 
Meade, M 
58.1 | —2.3 Watersmeet 28 || 4.69 | +1.51 8.74 
Minnesota .| 54.9 | —4.3 Grand Rapids 28 |) 4.55 | +1.68 12. 68 
ar 73.6 | —2.3 Batesville 29 || 3.38 | +.35 7.97 
Missouri .| 67.4] —2.0 arble H 29 |} 4.19] +.18 13.72 
56.0} +.8 3 stations 2% 1.13) —.24 3. 60 
61.1 | —3.3 15 | 26 || 3.94] +1. 86 8.99 
62.9 | +1.7 | 106 | 6 | Mala Vista Ranch..| 13/| 18 | —.40 
New 60.7 | +.5 | 94 | Somerset, Vt_.....-- 20} 30 || 3.68} —.11 | Mays Mill, Vt_....... 6.44 
New Jersey .........-..- 66.1 | +.3 | Burlington.......... 25 | 30 || 4.55| +.76| Long Valley__........ 9. 31 
New Mexico. .........- 63.2 | —1.2 | Carlsbad_........... 100 | 17 | Eagle Nest_........-. 15 | 23 || 2.46] +.67 | Optimo (near) 9. 42 
61.2 .0 | Ticonderoga__......| 94] 2] Lake Placid Club_../ 22] 29 |) 4.98 | +1.49 10. 47 
North Carolina. 71.4 | +.4 Mount Gilead 100 | 18 | 24 | 128 || 5.18 | +1.26 | Highlands. 9. 51 
North 54.0 | —2.8 | 4| 26 1.67] +.11 | 4. 56 
64.6 | —1.1 | 3 94 24 29 || 3.18 +.24 | Lancaster............- 6. 67 
71.1 | —3.1 | 2stations__......... 28 | 27 || 4.91 | +1.76 11.39 
59.2 | +1.4 08 Chemult............ 15 | 117 .30 | —.90 | Wickiup 1.50 | 18 .00 
63.7 | —.5 | 19 | 30 || 4.37 | +1.00 | Merwinsburg.........| 9.70 | 1.68 
South 75.1] +.6 ackville........... 103 19] Caesars 29 || 3.36) —.64 | 1.10 
57.5 | —4.1 | 106 | 10 13} 26 205] +.52] Milbank.............. . 62 
69.6 | —1.9 | 97 29 || 2.82] —.14| 7.24 | McKenzie.......... .20 
73.9 | —3.4 | 30 | 27 || 4.06 | +1.17 | 11.40 | 20 
68.7 | Diamond Springs...}| 98 | 10 | 2stations__.......-- 23 | 129 || 4.39 | +1.32 | 9.95 | 2.15 
61.1 | +2.4 | Wahluke (near) 22}; 18 .26 | —1.54 | Highley 2.74 | 34 stations 
65.1 | —1.3 | 2stations........... 15 | 29 || 3.97 | +1.07 | Hastings.............. 8.62 | 1.43 
57.3 | —3.1 | 3 stations__......... 92 Land O’Lakes_.....| 12 | 28 || 6.40 | +2.65 | 14.25 | Superior. ........... 2.00 
54.6 | —.2 | 96 | 16 | Pole Mt. Nursery___| 19 1.17] +.01 | Sheridan Field Station| 2.47 | Kemmerer 
54.3 | +1.4 91 | 7 Copper 25 | 24 4.19] +.79 | Whittier.............. 24.88 | Tamacross_.......... 35 
76.0 | +1.0 94 | Kula Sanatorium....| 55 | 18 || 5.37 | —.62 | 36.40 | 4 stations ........_. 
79.1) +.4 97 6 | Guineo Reservoir._.| 57 | 119 || 6.71 | —1.95 | 1.9% 


1 Other dates also. 
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CLIMATOLOGICAL DATA FOR WEATHER BUREAU STATIONS 
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See footnotes at end of table. 
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CLIMATOLOGICAL DATA FOR WEATHER BUREAU STATIONS—Continued 


J 
Pressure Temperature of the air Precipitation Wind 2 : 
lp 
— 
| = =} — 
els |s =4 = > leis 
le Al 4 A 21 A iz 
Ohio Valley and Ft. | Ft.| Ft.| In. | Inv | In. F.\°F| |°F|°F °F) In. | In. Miles 0-10\In.\ In 
Tennessee Pe 81] 2.80) —0. 2 5.1 
Chattanooga 21) 54) 29. 26) 30.07) +. 01/69. 6)+1. 4) 92) 19) 81) 37) 29) 58) 35) 63) 61) 85) 3.87; +.8) 9) 4.7) ne. 24) ne. | 28 10) 9 11; 5.6) 4 
Knoxville ?_............ 995} 66) 84) 29.03) 30.08) +. 02/69. 2)—1. 4) 92) 14) 81) 37| 29) 58} 33) 62) 60) 81) 2.82} +.1) 9 5.8) ne. | w. | 9 12 10) 84.9.0 3 
399} 78) 86] 29.62) 30.04) +. 01/71. 8|—1. 8] 95) 13) 83) 36) 29) 60) 38) 63) 60) 76) —2.1| 3) 7.0) s. 25| n. 26| 14) 12) 4) 3.7) .0) 2 
Nashville !__...- a 5| 72] 20.48! 30.06) 93) 14 81) 37; 29) 59) 35) 63) 60) 78) 1.82; —1.6) 9 7.0) s. 23) s. 26) 10) 12, 8 5.0.0 3 
Lexington ?_ 989) 29.03) 30.09) +. 02/67.4/—1. 1) 93) 14] 79) 33) 28) 56) 206; 8. 13) 12) 5) 4.4) .0) - 0} 4 
Louisville__- 525) 106] 120) 29. 50] 30.06) 9] 91] 14) 78) 36] 28) 59) 31/ 61) 58) 79) 3.55) +.8) 7.9) sw. | 25) sw. | 19 10) 14) 6) 2 
Evansville 431) 38} 29.59) 30.05) —. 01/67.8) +.1) 92) 13) 79) 31) 28) 56) 39) 60) 56) 75) 1.63) —1.7) 7) 7.2) s. 27| nw. | 23 11) 10, 9 3 
Indianapolis 823} 98) 129) 20.17) 30.05) —. 01/66. 3) 92| 14) 76) 33) 28) 57| 32) 57) 55) 3.46) +.1) 8) 7.2) s. 25) w. | 15 10 11) 95.2) .0 4 
Terre Haute ?_ 575| 68| 149) 29.44) 93} 14) 77; 32) 28| 33| 59) 56) 79) 2.04) -1.6] 8 84) s. 27) uw. | 23) 12, 7) 4.5.0) 5 
Cincinnati 627} 11/ 29.39) 30.06) —.01/66.4) —.7| 91| 14) 76) 32) 28) £6| 35) 60) 58) 82, 2.63) .0) 10) 6.1) s. 19) sw 12) 12) 4.8) 5 
Columbus 822} 90} 210} 29.20) 30.07) .00)/66.4) —.1 14) 76, 34) 29) 56] 29) 55) 79) 2.83) +.3) 10) 8.6) s. 29) sw 10| 12) 8 5.1) 2 
900} 186] 213) 29.11) 65.9) 89) 14) 75) 35) 28) 57) 29) 57) 54) 2.81) —.1) 9 9.0) sw. | 28) nw. | 21) 13 9 5.1) .0) 3 
1,947; 61| 78] 28.07| 30.10) +. 02/63. 5| 74) 26) 29) 52) 40) 56) 55) 93) 3.51) +.4] 15) 4.5) se. 22; nw. | 24) 5| 7| 18) 6.9.0) 3 
Parkersburg......... ---| 77] 84} 29.39) 30.07] —.01/66.7| 90) 14) 77) 32) 29) 56] 34] 60) 58) 83) 3.97) +1.2) 14) 4.6) se. 26) nw. | 9 9 14) 7) 5.1) 4 
842) 39] 54) 29.17) 30.07) —.01/64.8) —. 2) 89) 15) 75) 34) 28) 55] 29) 58) 55! 80) 3.40} +.8) 13) 1 28) nw. | 24 14) 10 5.7) 4 
Lower Lake Region 62. 6|+0.3 80) 3.44) +0.5 | 
768} 243 29. 21) 30.04) —.02/62.0} 82) 17| 69) 37) 28: 55] 29, 56) 53) 79] 3.40) 13) 13.5) s. 50) w 24! 7| 12} 11) 5.9) 1 
448) 10) 61) 29.53) 59.2] $8} 18) 29} 29] 48) 34) 52| 80) 4.22) 14) 7.3) sw. | 28) w 24) 11/12) 6.4) T) 4 
61.3} 89) 2| 72) 29) 29) 50) 3.54) +.5) 14) 8.0) nw. | 34) se. | 27, 12) 11) 5.9) .0) 2 
335| 71| 85} 29.66) 30.02) —. 04/62. 5/+1.3] 88) 17| 70) 39) 30) 54) 28) 56) 53) 75) 3.28) +.6) 8. --| 9 10) 11) 5.7) 3 
Rochester 523) 69) 29. 47) 30.03) —. 03/62. 9/-+2. 4) 90) 17) 74) 31] 29) 52) 32) 56) 53) 81) 2.72) 13) 8.1) sw. | 33) w. | 24) 6) 13) 11, 6.0) 5 
Syracuse ! 5| 51] 29.39) 30.03) —. 04/62. 0/+-1.7| 90) 15) 74) 32) 30) 50) 34/ 56) 54) 81) 3.32) +.6) 13) 8.7] s. 37) w. | 27) 8) 11) 11) 6.0) 2 
714) 81) 29.28} 30.05) —.01/65.0/+1. 4) 88) 17 0} 29) 57| 29) 55] 83) 6.42) +3.0) 13) 7.5) s. 20} w. | 24] 7) 12) 11) 5.9) T) . 2 
Cleveland 762| 27) 54) 29.23) 30.05) —. 01/64. 1) +.3] 90) 14) 75] 32) 29) 53) 33] 57) 54) 3.08; 12) 9.3) se. 32) sw. | 15) 7) 12, 11 6.0 T) . 2 
65.0) —. 3} 92) 14) 75) 35) 29) 55) 2.13) 12) 8.4) sw. | 23) sw. | 24) 10 13) 5.3) 0 
628} 29.37] 30.06) 00/63. 4/—1. 0) 89) 14) 72| 33) 28) 55) 30) 56) 54) 85) 2.40) —.4) 14) 8.1) sw. | 26) mw. | 19 12 14) 4) 3.9) T) 3 
Fort 69) 84) 29.13) 30.05)__.._. 61. 8)—1.3 14 28) 51) 35) 56) 54) 84) 3.81) +.8) 13) 7.0) sw. 26) nw. 23, 9 8 13 5.7| 3 
5| 78] 29.26) 30.05) —.01/62.6} +.2)| 89) 72) 29 28| 56} 53) 77) 2.95) 14) 8.8/8. pw. | 24) 9 10/11, 6.0.0) 
Upper Lake Region 57.7|—1.7 82) 4.07) +0.8 | | | | 66 
609} 89} 29.34) 30.00) —. 0357.3} 86] 1) 66) 31) 29) 49) 29) 53) 50) 82) 3.43) +.4) 16) 10.3) s. 2) w 24) 5) 13, 6.5) T) 4 
G12) 51) 30.00] —. 01/55. 2|—1. 9] 80) 10, 63] 29) 28| 5.04) 41.7] 17) 10.4) s. 30) nw. | 24) 4 18)... 0 4 
Grand Rapids 707} 70} 244] 29.25; 30.01] —. 0462.0! —.7| 88} 70) 26) 54) 26, 56) 53) 83) 5.22) +1.7) 14) 9.3) s. 36) sw. | 15) 6) 13) 11) 6.0) T) 
878} 90) 29.09) 59. 4|—2.0) 83) 18} 69} 29) 29) 50) 28) 55) 52) 83) 2.16) —.8) 13) 7.5) s. 23) sw. | 24) 6) 13) 11) 62) 
734] 44) 73) 29. 18) 29.98) —. 02/55. 3}—2. 2) 84) 11) 63) 31) 26) 48) 30} 50) 48) 81) 5.73, +2.5) 19] 8.0) nw. | 26) s 21} 6 7) 17) 7.0/2.0) 
Sault Sainte Marie 614] 11} 43) 29.31) 29.98) —, 04/54. 3|—1.2) 86 63] 30) 28} 45] 37) 50) 48] 87] 5.62) +2.1) 16) 9.4) e. 36! w 24) 3) 7| 20) 7.5) .6) 
673} 131] 29.30} 30.03] —. 01/62. 4/—2.8) 90} 14! 72! 29] 28) 53) 29) 56} 53) 81) 5.12) +1.9) 11) 8.1) s. 28| w 23} 5| 13, 12) 6.4) T) 
Green Bay............- 617| 109} 141] 29.34) 30.02] 00/58. 0/—2.4] 86] 66) 29] 28) 50) 27| 52) 49] 76) 3.43) 15) 9.9) s. 28) w 24} 6} 13) 11) 6.5) T) 3 
Milwaukee 1) 33] 66] 29.28) 30.02] 88} 1) 68) 28) 28) 51 54) 52) $2) 3.43) +.1) 14) 10.4) sw. 39) sw 15] 8} 10) 12) 6.2) ry .o} 6 
1,133} 47] 28.77] 30.00] +.02/53.3}—1.8] 77} 1) 62) 26) 25] 45) 27) 45) 84] 1.50) —1.8) 9) 11.2) me. | 44) nw. | 23) 4 18 Ti 
North Dakota 54.4/-2.6) | 72) 1.51) —0.1 5.2 
5] 43] 28.98] 30.00} +. 04/54. 2/—4.0] 85) 10) 65) 20) 28) 43] 36) 49) 46) 78) 1.27) —1.0) 11) 11.9) s. 46) nw. | 23] 9 9) 12) .6 38 
Bismarok #............. 1,677] 4] 41} 28.22] 30.00) +. 06/55. 2)}—2. 1) 95} 10] 68] 16) 26) 43] 38) 48) 44) 71) 2.08) +.8) 11) 10.1) se. 34) nw. 2) 13) 6| 11) 5.14.1) 
Devils 1,478] 11] 44] 28.41] 29.98) +. 04/52. 7|/—3.2] 86] 64] 21} 26) 42] 39) 47) 44) 77] 1.15) 10) 8.1) s. 2} se. | 10) 10) 8} 12) 5.2) T) 2 
Lemmon, S. Dak_-_.__- 4| 38] 27.29) 92] 8] 68] 18] 26) 43) 39] 48] 42) 69) 2.08 2) 13) .o| 6 
Grand Forks... .......- 11] 71) 29.09) 30.00). 0} 85| 6) 66! 18} 28) 42] 37] 47) 44 72 9 
1,878] 42} 50} 28.01] 29.98) +.05/55.4/—1. 2} 94) 67) 21) 27) 44) 43] 47/ 42) 67) 1.53) 10] 6.5) se. 31} nw. | 10) 12) 9 60 
64.0|—1.7 78) 4.20, +0.5 | 59) 
Minneapolis-St. Paul, 61) 29.00} 29.99) 00/57. 90] 11} 66] 26) 28] 48} 31) 52) 49) 78) 7.53) +4.4) 9 9.6 | se. 35) nw 1) 6 17 4 
n! 
Springfield, Minn__-__- 42] 28.90} 30.00]. 57. 89] 11] 68} 23! 28) 48) 35] 52) 48) 78) 5.70)......| se. 8) 10) 12 3.0) 
48] 29. 23] 30.00] —. 01/58. 8}—3. 4] 85) 11) 67) 27| 28] 50] 28) 54] 51) 81) 6.86) +2.9) 15) 4.7) s. 20} s. 17) 7] 16) 6.9) 7 
78| 28.98] 30.02) —. 01/60. 0)/—2.4] 88} 1) 68) 30) 25] 52) 27) 54) 52) 83) 5.76) +2.0) 16) 7.2) sw. | 20) w. | 23) 5) 10) 15) 6.9) T 6 
Charles City_.......... 51] 28.93] 30.02} +. 02)58.4/—2.6] 88} 11] 68} 23) 28) 49) 54) 51) 82) 3.61; 14) 5.7] se. 19) sw. 21) 10) 13) 6.0) .4) 7 
avenport 29. 37| 30.03} 00/64. 3|—1. 3] 91] 1] 73] 28) 56) 26) 57| 54) 78) 4.22) 16) 8.6) sw. | 29) sw. | 16) 6) 12) 12) 6.3) T) .0} 7 
Des Moines 99] 29.08} 30.00] —. 02/63. 0|—2. 6} 90} 72] 28) 28] 54) 32) 56] 53) 79) 3.03) —.6) 10) 8&9) n 27| nw. | 21) 10) 11) 5.8} .3) .0) 6 
79} 29.27) 30.01] —.02/61.3|—2.7] 90} 1) 70| 29) 28) 53] 28) 56] 52] 78) 3.82) —.2) 15, 5.5) s 18| nw. | 23) 6) 16, 6.6) T) 6 
Burlington, 35} 29. 26) 30.01} —. 02/64. 4)—3. 0) 92] 2) 74) 25) 28) 55) 32) 57) 54) 79) 4.85) +.4) 15) 8.0) s 24) nw. | 23] 10) 12) 6.0}1.2) 6 
93| 29.67} 30.05] 0071.2) —.3} 92) 13} 39} 28) 61) 30). ..|.--| —1.9} 7.3] sw 24) nw. | 19) 13) 6) 11) 4.8) .0) 
45] 29.38} 30.03] —.01/64.8] +. 5} 92] 18] 24] 28] 55) 32) 58} 55) 80) 3.34) 4.2) s 17| sw. | 30) 11) 10) 9} 5.5j1.0) .0) 4 
Springfield, 191] 29.36] 30.04) —.01/67.6] 95) 14) 77) 33] 28) 58} 36] 58} 55] 79) 4.45! +.8) 7) 10.2) s 33] n. 23} 9} 10) 11) 5.8) T) .0) 6 
St. Louis 303] 29.43] 30.04] .00/69.7| —.8] 94] 12} 79) 36] 28) 61] 34) 60) 54] 65) 1.99) —1.5) 6] 10.9) sw 30) sw 7| 16) 7| 3.8} 3 
Missouri Valley 62. 8|—-2.7 4. 22/+1.0 5.6 
Columbia, 66| 29.19} 30.02) —.01/67.6| 93) 2) 77) 33) 27) 58) 32) 59 77| 4.57) +.2) 11) 6.5) s. 18} nw. | 23) 9) 12) 9 5.1 3 
Kansas City 76| 28.99) 30.01) —. 01/67. 95) 1) 77) 34) 27) 50) 32) 60) 57) 74) 3.15) —1.4) 11) 10.5 sw. | 40) nw 18) 10 10 10) 5.4) .0) .0) 4 
St. Joseph 49) 28.98} 30. 00) 66. 0}—2. 4) 92) 14) 33) 27| 57) 32) 60| 58) 84) 6.50, +2.6) 11) 8.1) s. 26) 12) 6 12) 5.4) .0 5 
Springfield, Mo.1_______ 28.65] 30.04) +. 01/67. 90 78) 30) 27| 57) 32) 59} 57) 80) 4.53) +1. 7 9.0 se. 18| 12} 10) 4.9) .0) .0) 3 
87| 28.96] 30. 00)_.___- 67. 5|—1.2| 95] 14) 78) 33) 27) 57) 35] 60) 56) 77) 6.86) +3.0) 10 8.7, 8. 11) 10) 9 5.1) 
Lincoln 2 81) 28. 73} 29.98} —. 01/64. 0|/—2. 4] 91) 11) 74) 30) 28} 54) 37/ 54) 76) 5.00) +2.0, 13) 8.8) s. 14) 7) 15) 6.3 .0 
Omaha ! 44| 28.83] 30.00} 00/63. 92) 1) 72) 30) 28) 54) 31| 57! 53) 78) 3.84) 12) 11.0) s. 23} 8 166.6) 7 
Valentine 54| 27.30! 30.01) +. 05/57. 8|—4. 7] 98) 10) 71| 25) 26) 44) 49) 49) 43) 65) .86) —. 8.3) s. 25) 10) 8) 12) 5.4) .2 3 
Sioux City! 27| 28.79] 30.00} 93) 1) 70) 25) 28) 49) 39) 54) 51) 79) 4.01) +1. 9} 8.5) se. 11} 8 6.3) T 
Huron! 41) 28.61) 30.00) +. 04/56. 4;—4.9) 96) 10) 68) 25) 24) 45) 40) 51) 48) 80) 2.92) +1. 9 11.5) s. 23) 11) +8} 11) 5.3) T 
Northern Slope 58. 2/+0.5 1. 8)6+0. | 5.3 
39] 26.34) 29. 97)...... 58.8}—1.4} 91) 6} 71) 29) 26) 38) 49) 41) 59) 1.66).....-. 10.6 sw. 25; 9 9 12) 5.7) .3 1 
67] 27.37| 29.99] +. 05/57. 91) 5} 71) 30) 27) 44) 48) 40) 61) . 7| 7.6) sw. 15} 11) 8) 11) 5.5) T 
35| 25.84] 30.01] +. 04/56. 0) +. 6] 87| 70] 28) 26) 42) 42) 47) 40) 58) .66) — 3} 8.2) w. 9} 7} 13) 10) 5.7) .1 
91) 26.66] 30.01) 60. 2}-+4.8| 91] 4) 74) 37) 18) 46) 40) 49) 42) 60) 1.51) + 6} 6.2) e. 1) 14) 10) 6) 4.1) .0 
56] 26.95) 29.98] +. 02/56. 0)+2. 5} 83) 5) 69) 31) 18) 43) 35) 49) 42) 63) . - 4 645.5) w. 11) 9 10) 5.3 
55] 27. 50} 29.98) +. 03/59.3/—1.9] 95) 8) 72) 22) 26) 47) 42) 49) 42| 62) . 11} 5.9) nw. 25) 11] 10) 9) 5.4 
58] 26.66} 30.00) +. 04|57.4/—3.0) 97) 10) 71) 26) 44) 42) 48) 40) 61) 1.74) + 11| 13.4) nw. 9} 10) 11) 5.1) . 
24.07) 29.98) +. 02/55. 3)... 83} 9} 70] 18] 19) 41] 45) 45) 38) 60) 1.70) + 6, 10.4) w. 14) 7 3 
24.71) 29.97) +. 01/56. 9/+1. 2) 84! 71) 26 43| 45) 46) 38) 56 1.69) + 5| 5.2) sw. | 32) w 9} 11) 11) 8 471.7 
42| 26.13) 29.97).....-. 58.7|+2.4) 92) 72) 28) 6) 45) 43) 48) 39) 58) 1.71) + 10 9.0! nw. | 37| nw 25) 15 6.3} > 
51) 27.08! 29. +. 01 60.8|—1.3! 92 73) 27 491 50! 74) 7.54! +6. 8 7.0 s. ne. 13; 6 1115.0) .0' . 
See footnotes at end of table. 
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SEVERE LOCAL STORMS, SEPTEMBER 1942 
{Compiled by Mary O. Souder] 


[The table herewith contains such data as has been received concerning severe local storms that occurred during the month. A revised list of tornadoes will appear in the 
United States Meteorological Yearbook) 


Place Date Time a, yah of ba Character of Remarks 

path, perty storm 
yards life owes 

North Fork of Milk River, 04 OQ Gis cccscad 2, 640 |.....- $20,000 | Heavy hail__.__-___- Storm moved from southwest to northeast with loss in wheat and flax; 
Glacier County, Mont. 5 miles long. 

Yellow Medicine, Chippewa, 11 | 3:30-7 p. m__.-- 130 5 | 2,300,840 | Thundersqualls.....| About 651 barns, 2 houses and 1,208 outbuildings demolished; 618 barns 
Kandiyoki, eeker, 1,769 houses, and 1 ,615 buildings damaged; 375 cattle, 75 horses, ‘ona 
pm ong herburne, Isanti several hundred sheep and hogs, and thousands of poultry killed with 

Pa a inn many others injured, some fatally. Many silos, windmills, garages, 
Chisago Counties, M and much farm machinery wrecked; more than 748 poles down; 
many airplanes and gliders wrecked or damaged. Number of oil 
tanks torn from concrete bases; potato warehouses, lumberyard 
stores, buildi and churches decmeyed or damaged. A A. ailroad 
signal tower blown over resulting in derailment of a freight train; 
hundreds of trees uprooted; 37 persons injured. Many A 
scattered and growing crops damaged severely, especially corn which 
was badly lodged with some uprooted. 

Several overnight cabins wrecked; few barns and smaller buildings 

damaged, ont several trees blown over. 

La Grange County, Ind___--- 48. Buildings and trees damaged. 

Hill City and Stockton, 14 | 5:10-5:30 p. m_. OP Ganeans 60,000 | Wind and hail. ___. Path extended from north of Hill City to about 5 miles southwest of 
Kans., and vicinity. Stockton, and was 30 miles long. Barns, granaries, and other farm 

+4! damaged by wind. 10 persons injured. Damage from hail, 
,000; from wind, $55, 

Pope and Stearns Counties, 14 | 9:30 p. m_____-- a 30,000 | Thundersqualls, Number of barns, outbuildings, and silos The general 
Minn. heavy rain and direction of the storm was from northwest to southeast, over a path 

hail. about 20 miles long. 

8,000 | Wind, electrical. ___- Wind caused thousands of dollars’ loss in apple crop, not estimated. 

Barn with contents burned, loss $8,000. 

Jefferson and Lewis Coun-| 15-16 |.........-.......}...-..---}------ 5,000 | Electrical, windand | Trees uprooted; fields of corn flattened. Large barn burned with an 
ties, N. Y. rain. estimated loss of $5,000. 

Forest Lake and White Bear 16 | 3:40p.m._._._-- i 25,000 | Thundersquall and | A — of lake cottages, garages, and about 12 airplanes damaged; 

Lake, Minn., and vicinity. hail. les and wires down and trees u ted. Property damaged, 
,000; loss to growing crops, $5,000. Path from southwest to north- 
east and about 25 miles long. 

Spooner to Stone Lake, Wis-_- Crepe mature, but much loss in gardens and damage to roofs 

and windows. 

Hill 10,000 | Wind and hail. Loss in wheat, barley, flax and mustard; path 10 miles long. 

Stanley, Wis., vicinity of____- 50 Storm originated about 1 mile south of Stanley, moving northeast- 

ward over s path about 14 miles long. No buildings were in the path 
of the storm, but a few trees were uprooted and corn fields flattened. 
Only minor loss estimated. 

Turtle Lake, Wis............. Shingles blown from roofs, garage doors wrecked, trees blown over, 

windows broken, and some ae buildings damaged. 

City, Minn.......... 1,500 | Electrical... ......... Barn burned. 

17 | 11:30 p. 20,000 | barns and a school damaged; silo and garage wrecked 
miles lo 

Dakota and Scott Counties, | 17-18 |..............-.-].--------]------ 100,000 | Rain and flood.-...- Heavy to qxeessive £ rains resulted in Sand Creek, near Jordan, Minn. 
Minn. overflowing its banks. Railroad tracks washed out, bi hways and 

roads inundated and basements and streets flooded. Lowlands under 
water with loss in hay and growing crops. 

West-central Counties, Minn.| 25-26 | P. m. and a. m.|__.......}..-.-- 25,000 | Sleet, snow, and | Many voles down as a result of high winds and the freezing of heavy, 

wind. moist snow on the wires. Communications and electrie services dis 
—. Damage to trees and shrubbery and much loss in corn and- 
millet: traffic delayed. At Bird Island 8 inches of snow fell, it being 
the heaviest ever recorded in this portion of the State in September. 
Carysbrook, Va.............. 1 500 mostly to farm buildingsand crops. This section is not thickly 
se 


|| 
1 Miles instead of yards. . 
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SOLAR RADIATION AND SUNSPOT DATA FOR SEPTEMBER 1942 
(Solar Radiation Investigations Section, I. F. HAND in charge] 
. SOLAR RADIATION OBSERVATIONS TaB_e 1.—Solar radiation intensities during September 1942— 
Continued 
| Explanations of the tables and references to descrip- Albuquerque, N. M.—Continued 
»y tions of instruments, stations and methods of observation, 
and to summaries of data, are given in the January 1942 Sun’s zenith distance — 
ReEvIEw, p. 20. 
pong sarin, Me this issue, total solar and sky radiation ar, | 78.7° | 75.72 | 70.72 | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° | 78.7° | 130 
data from Davis, Calif., will appear regularly in table 2 * 
through the courtesy of Professor F. J. Veihmeyer of the Dae = pF 
University of California Agricultural Experiment Station. 
Dr. radiation equipment consists of a time ome 
10-junction Eppley thermoelectric pyrheliometer 659, 
having a resistance of 35 ohms and generating approxi- e. | 40! 20 | 201 30] 40 | 50] 
| mately 1.5 millivolts per gram-calories per square centi- - 
meter. cal. | cal. | cal. + eal. cal. on. cal. | mm. 
| The records are made on a Leeds & Northrup Model | | | | | | 
Micromax integrating potentiometer 463899. This in- 381) .98) 107) 1.19) 1.35) 162) 1.38) 124) 3.81 
strument has been modified so that full scale deflection 86) 97 | 1.08 | 1.25 | 147 | 1.25) 1.06) 
| The coordinates of the new station are as follows: aiteen One 
Latitude 38°32’ N., longitude 121°45’ W., the elevation 
above sea level 32.4 feet. Sept. 7.08 |. 0.83 | 0.86} 1.11 | 1.35 -| 8.87 
Sept. 12 13.26 147 | 8.87 
248 |. | | Las | | | | 
1.—Solar radiation intensities during September 1942 Sept. 30... 478 | af 7 34 
(Gram-calories per minute per square centimeter of normal surface] Departures _. —. 06 
Albuquerque, N. M. Lincoln, Nebr. 
Sept. 0.99 | 0.79 | 0.64 | 0.54 | 15.27 
16.94 0.77 | 0.92} 110/140] 114] 1.82] .71 | 17.53 
30 | 78.72 | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° | 78.7° | 13.72 16 94 
Sept. 15.27 79 | | 112 | 1.08 | 288 | 275 | | 16.94 
solar Sept. 30......| &823| .60| .73| .88| 1.14] :77| 9.91 
———  Departures__| |—.05 |—.01 |—.03 |—.06 |—.06 |—.05 |—.03 |—.08 
e. | 50 | 40 | 3.0 | 20 | *1.0 | 2.0 3.0 | 40 | 50] e 
mm. | cal. | cal. | cal. cal. cal. ca’. mm 
Sept. 1_. 1.20 | 1.41 | 1.22) 1.¢ 0. 10. 21 
Sept. 2 11.38 | 0.88 | 110 | 1.38 | 21 | Lor, 087 | .76 | 11.38 Sept. 1... -- 15.7 | 0.73 | 0.81 | 0.92 | 1.06 0.88 | 0.66 | 0.54 | 0.39 | 17.5 
Sept. 3 10.21 | .80 | -88 | 10.97 Sept. 2.....- | 16.9 -88 .97 | 1.10 -63 .42] .33 | 18.8 
Sept. 5- 9.14] 1.08) | 2.47 7.87 17.5 .62 | 0.78 -|---z-- 19.5 
Sept. 6 8. 48 7.87 Sept. 5 12.6 51) .37 | 13.1 
Sept. 7. 7.64] .96] 1.06} 1.22] 1.42] 1.21 | 1.06 7.57 Sept. 6...-.-. 9.0 99 | 1.06 1.16 | 1.28 | 1.36 | 1.19) .98 ----| 7.4 
* Sept. 8. 7.04} .81| .92] 1.02 | 1.18 | 1.42] 1.26 | 1.07 8.18 Sept. 7 12,2 |...---]------]------ 1.17 1,18 13. 1 
Sept. 6. 50 ...-| 1.50] 1.30} 1.14 8.48 Sept. 13 18.8 81] .61) .49 15.2 
Sept. 10 7.04) .81| .90| .99 1.18) 1.45 1.18] 1.05 9.47 Sept. 14 12.2 .48 | 13.1 
Sept. 12. - IL. 81 | 12.68 Sept. 15 13169 |.... 52] .40] .28 24.0 
Sept. 14 | 19. 97 87 11. 38 Sept. 22.4 . 59 66 73 83 21.6 
Sept. 15. 9. 47 | 1.03 1.29 | 1.53 | 1.33 | 1.21 7.04 Sept. 18 21.7 -50) .35 | 22.4 
Sept. 16 | 7.57 1.01 | 1.14 | 1.30} 1.52] 1.26 | 1.08 7.04 Sept. 9.7 |---. --+---]------ 86) .74) .61) 122 
- 92 | 1.06 | 1.22 | 1.42} 1.21 | 1.02 6.76 Sept. 23. | | |... 12.2 
Sept. 19 | 6.50 -..-| 1.20 | 1.04 8.18 Sept. 24 14.6 | .62 0 | | 1.01 12.2 
Sept. 20 | 6.50 | 92 | 1.05 | 1.24 | 1.44 | 1.22] 1.07 7.29 Sept. 25 9.4 1. 08 ------| | .83 .64) .48) 7.4 
Sept. 8.51 | 122) 9.14 Sept. 28 L@ Lot} 38 
Sept. 22 14.43 | 1.27 | 1.12 7.87 Sept. 29 5.6 | 1.08 | 1.13 | 1.18 |- 5.7 
Sept. 23 7.87 | |. 1.30 | 1.15 4.95 Sept. 30_- 6.3 1.01 | 1.06 | 1.16; 1.27 | 1.22} 1.09 82 66 6.3 
Sept. 24! 6.27, .77| 1.02| 1.19 | 1.45 | 1.14] 1.00 6. 76 
Jont. 25.._... | 1.13 1. 29 | 4. 37 a4 95 | 1.08 | 1.19 | 1.01 77 59 
Sept. 27 4.75 | 2991 1.13 | 1.28 | 1.51] 1.31! 114 4.95 
] 1 Light amount of dust in air. * Extrapolated 
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TaBLE 2.—Daily totals and weekly means of solar radiation (direct+- diffuse) received on a horizontal surface 
[Gram-calories per square centimeter] 


San 
Wash- | Madi-| Lin- | Chi- | New Cam- | Nash- | Twin | New | River- | Blue | Friday| New- | State | Put-in-| 7%" | navis, | East 
Date ington | son | coln | cago | York | pridge| ville | Falls |Orleans| side Hill | Harbor} port | College] Bay | Calif.” 
3132 A 
cal. cal. cal. cal. cal. cal. cal. cal cal cal cal cal cal. cal. cal cal. |milli-cal. 
September 3_-...- 491 282 316 210 480 563 298 260 577 463 353 469 453 381 > Ses Se 445 
September 3_---- 441 540 219 490 165 565 [84 368 560 584 577 93 293 254 173 572 ES 177 
September 5__--- 440 499 300 362 515 561 474 335 566 388 536 466 280 525 £69 515 aT 520 
September 6__.-- 367 337 188 228 559 556 570 385 543 455 561 571 446 575 513 415 272 598 561 
September 7----- 81 59 224 128 400 551 519 362 432 452 547 47 443 540 89 350 358 596 504 
September 8.__-- 287 bata! 139 113 160 559 134 347 541 463 552 114 483 162 119 221 428 559 223 . 
September 9_.-.- 455 124 478 151 44 535 66 345 453 433 546 73 138 45 322 388 17 359 87 
[ee 366 276 332 556 307 343 524 540 306 365 365 361 308 
—12 —% | -—171 -—117 —37 +18 +57 +62 —78 —43 —83 A 
September 10_... 285 477 520 402 214 558 200 368 540 249 460 212 357 2k4 365 307 262 596 248 
September 11-__.- 407 473 495 446 211 544 56 379 391 339 518 70 460 101 197 318 155 596 79 
September 12.__. 262 517 468 345 191 536 204 361 471 613 521 108 311 125 345 301 273 593 175 
September 13... 354 311 149 400 535 536 496 37 480 380 533 499 312 496 580 489 477 575 447 
September 14._.. 487 488 450 475 509 538 452 377 7 458 104 505 480 460 292 569 486 
September 15__.- 450 306 434 412 384 526 370 110 519 96 511 375 391 374 289 282 564 375 
September 16__.- 439 397 492 405 405 508 418 141 25 528 375 127 266 466 458 170 546 223 
a 383 430 412 350 535 314 298 490 297 511 299 295 307 389 374 301 577 290 
Departure__... +5 +78 +16 +8 +15 —56 +62 —71 —72 —82 
September 17_-.- 230 413 200 258 399 505 409 24 424 380 427 397 477 392 288 424 64 546 363 
September 18__-- 308 114 65 408 81 492 473 295 519 442 45s 369 408 341 186 341 299 568 360 
September 19___- 415 84 486 57 205 484 243 614 423 492 239 356 236 566 
September 20_-_- 321 511 515 527 119 503 56 120 506 474 5i7 Ric sreeteiel 63 316 a 541 92 
September 21__.- 501 456 494 454 476 85 436 5 516 519 7 420 112 560 460 469 519 103 
September 22___- 490 364 313 384 467 460 431 372 491 604 497 440 414 416 445 282 417 517 280 
September 23_--- 375 145 7 136 365 459 391 415 486 57 489 400 359 422 390 458 153 499 429 
I. xcranuman 377 298 318 323 299 483 284 205 491 487 276 416 283 263 345 278 537 274 
2 -91 —26 —41 —4 +56 +136 +16 —90 +81 
September 434 121 209 340 287 455 394 334, 484 }........ 477 398 349 398 324 462 414 
September 25. - - 467 285 22 116 475 461 445 362 5 Se 445 455 335 462 437 320 441 477 44 
September 26 - - - 110 93 189 68 152 463 372 18 456 48 469 369 271 344 221 136 413 483 
September 27 _-_. G4 377 468 260 56 466 172 495 446 148 79 239 66 231 2 499 315 
September 28_ _. 477 465 449 342 501 387 362 413 292 575 479 402 75 452 410 488 421 500 406 
September 29_-. 486 309 424 355 457 459 407 388 313 496 427 451 a9 470 441 460 409 328 480) 
September 30-_. 415 393 423 381 252 457 351 390 440 486 458 4it 130 463 455 380 301 487 465 
eee 355 292 312 266 312 450 358 315 410 420 457 381 191 404 336 336 371 461 413 
Departure. +4 -6| —50 -19 -1 +1 —31 +35 +5 +36 +51 
ACCUMULATED DEPARTURES ON SEPTEMBER 30 
+1, 638) —4, 2-7, +3, —2, +1, 197; —5, | +2, +49, +10, —10, —2, —4, 700 —5, | | | 


POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR’ POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR 


SEPTEMBER 1942 SEPTEMBER 1942—Continued 
(Communicated by Capt. J. F. Hellweg, U. S. N. (Ret)., Superintendent, U. 8S. Naval | 
Observatory.] All measurements and spot counts were made at the Naval Observa- Heliographic 
tory from plates taken at the observatories indicated. Difference in Jongitude is meas- 
ured from the central meridian, positive toward the west. Latitude is positive toward FEast- Mount Area 
the north. Areas are corrected for foreshortening and expressed in millionths of Sun's ern | Wilson! Dif- Dis- | Of | gyoz | Plate 
hemisphere. For each day, under longitude, latitude, area of spot or group, and spot Date stand- ou fn. | Len tance) spot onal qual-| Observatory 
count, are included assumed longitude of center of the disk, assumed latitude of center ard | SVP | once | ei. | Lati-| from | or ity 
of the disk, total area of spots and groups, and total spot count. time : longi- ede tude | cen- | group 
tude 
Heliographic 
East- Mount Area 1942 hm 
ern | Wilson Dif- Dis- | of Spot Plate Sept. 5...| 11 12 7482 | +23) 244) -—7 27 48 7) F | U.S. Naval. 
Date | stand- fer- | tance) spot | count qual- |} Observatory 7481 | +55 | 276 | +13 55 24 2 
ard | | ence | | Lati-| from | or ity 
time | in | | tude | cen- |group (221) (+7)}-----. 9 
longi- ter of 
tude disk Sept.6...] 11 6 7483 | —39 169 —5 41 12 1 G Do. 
7482 | +37 245 -7 40 14 15 
7481 | +68 | 276 | +13 68 6 1 
1942 hm 
Sept. 1...] 11 35 7479 273] +3 4 97 F | U.S. Naval. (208)| 212 17 
7479 | +5 | 278| +7 5 24 2 
Sept. 7...) 9 56 7483 | —25| 170) —5 28 24 10} G | Mt. Wilson. 
(278)| (+7)]------ 121 6 7482 | +50) —7 53 | 242 30 
Sept. 2...| 10 25 7482} —17 | 244) -—7 22 97 Do. (195)} (+7)]------ 266 40 
7481 | +12] 273 | +12 13 24 6 
7479 | +15 | 276 7 15 3 Sept. 8...] 12 54 7482 | +64] 66 | 104 13| F | U. 8. Naval 
(261)} (+7)}---.-- 127 16 (180)| (+7)]-.-..-- 194 13 
Sept. 3...| 10 53 7482 | 14 48 Do. Sept. 9...) 10 33 7482 | +77 | 78 | 291 146) F Do. 
7481 | +28 | 275 | +12 29 48 3 
7479 | +28 | 275 | +7 28 6 2 (168)| (+7) 191 16 
(247)| (+7)]-.----- 102 10 Sept. 10..| 9 31 7483 | +16 | 172| -7 21 18 5 | VG | Mt. Wilson. 
Sept. 4...| 10 52] 7482] +10] 244] 17] 48 9| Do. (156) | (+7) 18 5 
7479 | +38 | 272] +6 38 6 2 
7481 | +41] 275 | +12 41 48 Sept. 11 30 7483 | +31 | 172) -7 36 24 Do. 
(234)| (+7)|------ 102 19 (141)| (+7) 24 7 


| | } | | 
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POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR 
SEPTEMBER 1942—Continued 


SEPTEMBER 1942 


SEPTEMBER 1942—Continued 


Heliographic Heliographic 
East- | Mount Area East- | Mount Area 
ern | Wilson); Dif- Dis-| of | Spot |Plate ern | Wilson} Dif- Dis- | of | Spot | Plate 
Date | stand-| group | fer- | Lon- _ | tance) spot | count) qual-| Observatory Date | stand-! group | fer- | Lon- tance; spot | count) qual-| Observatory 
ard No. | ence; gi- | Lati-| from | or ity ard No. | ence - | Lati-| from | or ity 
time in | tude | tude | cen- | group time in | tude | tude | cen- | group 
longi- ter of longi- ter o' 
tude disk tude disk 
1942 1942 hom 
Sept. 12..| 9 15 7483 | +44 173 -7 47 48 2 G Mt. Wilson. Sept. 25..|/ 11 44 7491 | —25 | 291 —5 28 48 3 F U. 8. Naval. 
129 7 7490 | —17 | 299] +13 20 97 6 
(129)| (+7) 48 (316)} (+7) 145 9 
Sept. 26..| @ a8] 7492] | 412] 27] 73] 13 VG | Mt. Wilson. 
7483 | +57 173 -s 60 36 1 7490 —3| 301 | +12 5 4 3 
(116)! (+7) 229 6 (304)|} (+7) 145 21 
Sept. 14..; ll 14 7485 | —59 43 | —17 61 145 1| VG | U.S. Naval. Sept. 27__| 9 24 7492 | —13 | 278) +12 13 24 1 G Do. 
7484 —58 44 -9 60 97 3 7491 +3 | 294 —5 13 73 9 
7490 | +11} 302] +12 12 24 3 
‘ 
7487 | +21! +6] 21| 24 4 (291)| (+7) 121] 13 
7486 | +46 148 | +11 46 6 1 - = 7 
5483 | 47 Sept. 28..| 12 40} 7491} +17] 293] 22 7] 10] F | U.S. Naval. 
7483 | 172| 12] 1 | 421 | -7| 38] 
(102); (+7) 302 13 (276)} (+7) 145 13 
Sept. 15..| 10 54 7485 | —45 44 | —17 50 | 145 1; VG Do. Sept. 29.| 10 40 * —80/ 184 ond 80 24 1|VQ@ Do. 
7484 | —44 45 —-§8 46 45 8 7491 | +29 293 -7 33 97 s 
7487 +30 119 +3 31 12 2 7491 | +34 298 -7 37 97 7 
7487 | +35 124 +6 35 6 2 (264)| (+7) 218 16 
(89) 7) us Sept. 30__| 10 38 7491 +42 293 45 121 17| VG Do. 
Sept. 16..! 10 43) 7485/-31| 45|—-16| 38/ 145] VG Do. 7491 | +47 | 208) 73) 10 
7484 | —27 49 fs 32 24 6 (251)| (+7) 194 27 
7489 | —23 43 | —12 30 6 2 
(76)| (+7) 175 9 Mean daily area for 30 days=161 
Sept. 17..| 9 15 —20 43 —5 23 6 VG | Mt. Wilson. (*) Not numbered. 
7485 | —18 45 | —16 30 | 145 1 VG=very good; G=good; F=fair; P—=poor. 
7484 | —12 51 -—7 20 12 2 
(63)| (+7) 163| 5 PROVISIONAL RELATIVE SUNSPOT NUMBERS FOR 
Sept.18..| 10 36] 7485] —5| 23] 97 1| F | U.8. Naval. SEPTEMBER 1942 
14) +3 cu} -6 13 ed ud {Based on observations at Zurich. Data furnished through the courtesy of Prof. W. 
Brunner, Eidgendssische. Sternwarte, Zurich, Switzerland] 
(49)} (+7) 121 4 
Sept. 19..; 10 9 7485 +8 44 | —16 24 97 1 F Do. Se 
~ tember Relative September Relative September Relative 
7484 | +15 —6 20 24 numbers 1942 numbers 1942 numbers 
(36)| (+7) 121 6 
Sept. 20.111 6] 7490] —85| 208| +12] 85] 145 Do. = Ec 25 
21 
Sept. 21..| 12 6] 7490] —70| +12] 70] 97 8| F Do. Mc 20 
7485 | +36 45 | 44 97 1 
Sept. 22.| 11 7490} —57] 209/ +12] 57] 145] 12] F Do. 21 
7485 | +49 45 | 53 1 14 ag 16 
Sept. 23..| 10 30 7490 | —44 299 | +12 44 145 17| VG Do. = 
7485 | 46] —17| 67| 48| 1 Mean, 27 days= 16.6 
*Observed at Locarno. 
(343)| (+7) 193 18 a= Passage of an average-sized group through the central meridian. 
b= Passage of a large group through the central meridina. 
Sept. 24..| 10 57 7490 | —31 299) +13 31 73 71 G Do. c= New formation of a group develo + | into a middle-sized or large center of activity: 
7490 | —27} 303} +12 27 12 3 E, > the eastern part of the sun’s disk; W, on the western part; M, in the central-circle 
zon 
(330)! (+7) 85 10 y of a large or average-sized center of activity on the east limb. 
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